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„e have "rx^=^^' 3 kb 
previously reported from the " horealis spacer. For the 

It P-^L-S^kSTTli^c^litf^^.^th other polished 
— TtS»MoI S?Sk one ,an refer to a typical, eonplete 

sequence for each of these spacers. Hindlll- 

^ For both spacers the sequ ence is sho ^ r ™ u ^.£ jfto the 
recognition site at the 3 ' e ^ °J 0 ^ r ^ rs ^ ( rSevis: at nucleotide 3952; 
transcription start site of the 40S P^cursor ^ ifj^-j llowing sources: X. 
2L Soasli.: 3930) . The sequence , « ompl ed go. th. to ^9 ^ ^ _ 

laevis : 1 to 197: ^' 2 \^\ 90 .\° %t' A K ' ', 051 . m . 30 52 to 3634: inferred 
pESiSit work; 1665 to 2910: 2 ; 2804 to 3051 (1 , ^ sj 1 fco ^ 

from restriction data m (4) ; 3635 to 4UUU. x ' ' ^ ITSTrSRimical cleavage 
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10 
I 

cttttgtcgg 
ggggggagag 
cgaaggcccc 

GACTCTGCGC 
AGGACGGCCG 
GCCGCTGCCC 
GCTTAAGGGC 
AAGAAAAAAT 



20 
1 

AAGGAGCAGG 
aGCGGCGGCG 
HCGGCCCCC 
CCCGCCCACC 



CCCGGGGGTG 
CCCGGGGGTG 
CCCGGG6GT6 
CCCGGGCCCC 
GGGGGTGCCC 
GGGTCCCCCC 
G CVWVW CC 



CCGGGCCCGG 
GTGCCGGCAG 
AGCTCGGGCA 
GCTCGTCCCC 
AGCCCCACCG 
GGCTCGTCCC 
CGGGGGACCT 
AGGAGCTCGG 
GCGGGGGACC 
CAGGAGCTCG 
GCAGGCCCGT 
GAC66ATCCG 
ACGCCTTTTT 
CCGGGAGTTC 
GGGCAGAGGG 
CCCGGGGCCG 
CCACCGGGAG 
CGTCCCCCTG 
CC6ACCGGGA 
6CTCGGGCAG 
GTCCCCGGGC 
TCCCGCGGAG 
CCGCACGACG 



GGTCGGGGGC 
CGGCTGCCCC 
CTGAGCCGGG 
CCCCGGGG6T 
CCCGCGGGGG 
CCCGCGGGGG 
CCCGCGGGGG 
GCGGGGGCCC 
GCGGGGGCCC 
TAAGGGGCCC 
CTAAGAAAAA 
CGAAGAAAAC 
CCGGAGTTCC 
GATTGTAGGG 
GGGGGAGCAG 
CT6CCCTGCA 
GGAGTTCCA6 
CCTGCCaGC 
GG6GACGGCC 
GCAGGGGGAG 
TGGGGACGGC 
6GCAGAGGGA 
CCCCCT6CCC 
CCCGGCCGGG 
6GGATGTGCC 
CAGGAGCTCG 
AGCAGGCTCG 
GCCCCA6CCC 
TTCCAGGAGC 
CCCT&CG6GG 
GTTCCA6GAG 
AG6GAGCAGG 
CCTTTGGCGC 
GCCCCGAT&A 
CCTCCATGCT 



30 
1 

CCGGAAGGGC 
GGGCGGGGGG 
GCACCCCCCC 

cacggcgggc 
gcgcgcggga 
accctccccg 
catccctccc 
gccgcggggg 
6cccgctaag 
ccccgggggg 
ccccgggggg 
ccccgggggg 

CG6GGG6C6G 
CGGGGGCGGC 
CGGGGGGC6G 
AAAAAAATCC 
CGGAAGAAAT 
CAGGGGCCTG 
A6C6GCCTCT 
GCTCGTCCCC 
GCCC&ACCGG 
GAGCTCGGGC 
G6GGGACCTG 
CCAGCCCGAC 
CAG6CTCGTC 
CCCAGCCCGA 
GCAGGCTCGT 
AGGGGCGAAG 
CCC6GCC6GA 
GGCAGGATTG 



TCCCCCTGCC 
CACCGCCAGT 
TC6GGCAGAG 



CTCGGGCAGA 

acsTccccc 

CCGTTTTTTC 
GGACGGATTC 
ACGCTTTTTT 



40 
1 

6ccccc6ccg 
gaggcggccg 
tccctcccgc 
ctcgggcccc 
gcgaccgagc 

GGGCTTAAG6 
T6GCCGGGTT 
6CCCCAGGGG 
6G6CCCCGGG 
CDGCTTCCCG 
CGGCTTCCCG 
CG6CTTCCCG 
CTTCCCBG66 
TCCC6GGCTC 
CTCCCGGGGT 
CCAGCCGGGC 
ACCCAGCC6G 
GGGAGAGGAG 
CGGGAGCCCT 
CTGCCTGCGG 
GAGTTCCAGG 
AGGGGGAGCA 
GGGACGGCCC 
CGGGAGTTCC 
CCCCTGCCCT 
CCGGGAGTTC 
CCCCCTGCCC 
AAAACCGGGA 
6TTCCCA6GG 
TAGGGAGCGG 
GCAGGCTCGT 
CTGCAGCCCG 
TCCAGCAGCT 
GGAGCAGGCT 
CGGCCCCAGC 
GGGAGCAGGC 
T6CCCTGCA6 

gcaaagtgcg 

6CCCGGCCCG 
6GCATGTGCG 



50 
1 

CCGGCCGGCG 
GGCGACCGCC 



TTGCAA6CCC 
GGAGGGGGGG 
GTCGGCGGCC 
AGCACGMGGG 
GGCGGCTCCC 
GGGCCCTCCC 
GGGTCCCCCC 
GGGTCCCCCC 
GGGTCCCCCC 
TCCCCCCG6C 
CCCCC6GCGA 
CCCCCC8GCG 
CACCGGGGGG 
GCCACCGGGG 
CCGGCAGCCC 
66CCCGGAAG 
GGGACCTGGG 
A6CTC6GGCA 
6GCTC6TCCC 

cagcccgacc 
aggagctcgg 

GCAGCCCGAC 
CAGGAGCTCG 
TGC6GGGGAC 

gaaataccca 
gcctg6cqag 

CCTCTCGGGA 
CCCCCTGCCC 
ACCGGGA6TT 
CG6GCAGAGG 
CGTCCCCCTG 
CCCACCSGGA 
TCGTCCCCa 
CCCCACCGGG 
GCGCCCGCGG 
CCCCSGCCGG 
GGCAGGAA6G 



60 

CGACGTCCCG 
GCCG6CCCGG 
CTGACTTGCA 
CAGCCGCGGG 
GGGCTTAAG6 
CCCATCCCTC 
CGCTGCCCGG 
6GGGTCCCCC 
GGCGAAGAGG 
GGCGAAGAGG 
GGCGAAGAGG 
GGCGAAGAGG 
GAAGAGGGGC 
AGAGGGGCCC 



70 



GGC6CCGC6G 
G6CCTCTCGG 
TCCCCGCC6G 
GCCGGCCCCA 
GAGGGAGCAG 

cacccaec 

GGGAGTTCCA 
GCAGAGGGA6 
CGGGAGTTCC 



CTGGGCCGGC 
GCCGGGCCAC 
AGGAGCCGGC 
GCCCTGGC6C 
T6CGGG6GAC 
CCAGGAGCTC 
GAGCAGGCTC 
CCCT6CAGCC 
GTTCCAGGAG 
GCCCT6CGG6 
AGTTCCAGGA 
6GACTTGCTC 
AGTTCCG6GA 
TAGGGGAAGA 



TCCGCCCTCC 
GGACCGTCCC 
GGCCCGCCGC 
CCCGTATGCG 
GTCCGCTGCC 
CCCGGGGCTT 
GGGTCCCCCC 
CGGCGAAGAG 
GGCCCATTGG 
6GCCCATTC6 
6GCCCATTCT 
GGCCCATTCT 
CCATTCTGAG 
ATGGGGA6GC 
AAGAGGGAAG 
6GCCCGGGGC 
A6CGCCCCCT 
GCCCCCC6CA 
GGGACCTGGG 
GCCCCACCGG 
GCTCGTCCCC 
AGCCCGACCG 
GGA6CTCGGG 
CAGGCTCGTC 
AGGAGCTCGG 
GCAGGCTCGT 
CCCAGCCCCA 
CG6GAGGC6C 
AGCCCGGCCT 
CCAAGTTCCC 
CT6GGGCCGG 
GGGCAGAGGG 
GTCCCCCTGC 
CGACCGGGAG 
CTCGGGCAGA 



80 
1 

CC6GCCTCCC 
GTCCCCCGGC 
GGGACCCCTC 
GGGAGGGCCC 
CCCGTCC6CA 
AAGGGTCGGC 
TGAAGAG6GG 
GGGCCCATTG 
GAGGCAGGGG 
GAGCCAGGGG 



GAGCCAGGGG 
CCAGGGGACC 
AGGGGACCCG 
GGGTGG6AGA 
GCTGACCAGG 
GGAAGTCCCG 
C6ACGCTGCC 
GCCGGCCCCA 
GAGTTCCAGG 
CTGCCCTGC6 
GGAGTTCCAG 



CCCCTGCCCT 
6CAGAGGGAG 
CCCCCTGCCC 
CCGGGAGTTC 
C6C6GAGCGC 
CTCGGGCCCC 
GCCGCGGACC 
CCCCAGCCCC 
AGCAGGCTCG 



TTCCAGGAGC 



GCTCSCGCA6 
66CCGGGCCG 
6CCCGGGGAG 
CCGGCCCTC6 



CCGGCCCCAG 
GGGGAGCC6G 
6GCCCCGGCG 
AGGAGCCGGC 



90 

I 

GCCGCGCTCC 
CTCTCCCGCA 
CCGGGGAGCG 
CGCC6CCCTC 
TCCCTCCCCG 
GGCCCCCATC 
GGCGAGAGAA 
GGAGGCAGGG 
ACCCGATTCG 
ACCCGATTCG 
ACCCGATTCG 
ACCCGATTCG 
CGATTCGGGG 
ATTCGGGGTC 
GGTAGAGACA 
GGTCCCCCGC 
ATGAGGACGG 
ATGCTACGCC 
GCCCGACCGG 
AGCTCGG6CA 
GGGGACCTGG 
GAGCTCGGGC 
AGGCTCGTCC 
GCAGCCCGAC 
CAGGCTCGTC 
T6CAGCCCGA 
CAGGAGCTCG 
CCCCTGGAAG 
CC6CACG6CG 
CCGGGCC6GC 
ACCGGGA6TT 
TCCCCCTGCC 
ACCCGGGGCC 
TCGGGCAGAG 
TCGTCCCCCT 
CCCCACCGGG 
CTC6TCCCCC 
GCCCCGGG6C 
66CCC6GCCT 
C6CCCGAAAA 



100 
I 

CCTTTCCGCG 
G&AAGGGGGC 
GGGGGGGGGG 
TGGCGCCGGC 
6GGCTTAAGG 
CCTCCCCGGG 
TGAAGAGGTG 
GACCCGATTC 
GGGTCGGGGC 
GGGTCGGGGC 
GGGTCGGGGC^ 
GGGTCGGGGC 
TCGG6GCCCC 
GGGGCCCCGG 
AGACAGAGGC 
TGAAGAGGGG 
ATCC6CCC6G 
TTTTTGGCAT 
GAGTTCCAGG 
GGGGGAGCAG 
GGCCGGCCCC 
AGAGGGAGCA 
CCCTGCCCTG 
CGGGAGTTCC 
CCCCTGCCCT 
CCGGGAGTTC 
GGCAGGGGGA 
TCCCGATGAG 
CT6CCATGCT 
CCCAGCCCGA 
CCAGGAGCTC 
CTGCGGGGGA 
GGCCCCAGCC 
GGAGCAGGCT 
6CCCTGCAGC 
AGTTCCAGGA 
6GCACCGGAG 
CCCGGGCCCC 
CTCGGGCCCC 
AAGGACCCGG 



FIGURE 1: A typical intergenic spacer region from the ribosomal DN& of 
Xenopus laevis . 
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10 

I 

CTTTTG7CW 
CACCTACGAC 
CCGCGCGACC 
CGAGGACTTG 
CCGGCGGGGC 
GGCTTAAGGG 
GAGACAGAGA 
GTTGCTGGCC 
AAACTGTCTC 
AGGTTGGGGG 
AGCCCTAGCC 
CTAACCCTAA 
CCCTAACCCT 
AACCCTAACC 
CTAACCCTAA 
CCCTAACCCT 
GTTTGGCCAC 
GACTTCCGCG 
ACnCCGCGT 
GAAAACGGGG 
CGGAGGCGAA 
TTAGGCC ^66 
GTTAGGGTTA 
GTGTATTCGG 
GGCTCCCGTG 
GGGGGCGCTC 
TCTGGGGCAC 
CGGCCCGG6G 
DCTCGGGCAG 
GCGGGCACGG 
GACACCACTG 
CGCGGGCACG 
GGCCCGGGGT 
CTCGGGCAGG 
CGGGCACGGC 
ACACCACCGC 
GGCCCCGACC 
ATTTCCGCAG 
AC6GATTTGC 
GCTTTTCGGG 



20 



I 

CTCCGAGAGG 
CCTTCGCGAC 
CCCGCCTCGA 
CCCGGGC6GC 
CT6C6GGAGC 
CCGGGCTTAA 
CAGAGACAGA 
AAGGAGCCTT 
CTGTGGCTGC 
CACCTGCTGT 
C7AGCCCTAG 
CCCTAGCCCT 
AGCCCTAACC 
CTAACCCTAA 
CCCTAACCCT 
AACCCTAACC 
CGGGGGGCGC 
TATGGCCACC 
TTG&CCACCG 
ACHCCGCGT 
AACGGGGACT 
GTCGAGCGGA 
GGCCCGGGTC 
GTTAGGGTTA 
TATTCGGGTT 
CCCCGGAAGT 
GCACGACCGG 
TTCCAGGAGC 
GGGAAGCCGG 
CGCCTCCGCT 
CTCGGAAGTC 
CACGCACGGG 
TCCAGGAGCT 
GGAAGCCGGT 
GCHCCGCTC 
TCGTGGGCAC 
CTAGCCtGGG 
ACTGTCGCGC 
CCCTCGGGCC 
CACGTGCGGA 



30 
1 

AGGAGGAGCG 
GCGCCCCCCT 
CCTCCCCCGC 
CCCCCCCCCA 
GGAGGGCCCC 
GGGTCGGGCG 
GAGACAGACG 
GGACGCTGCT 
CACCCCGCAT 
AACCCTAACC 
CCCTAAACCT 
AGCCCTAACC 
CTAACCCTAA 
CCCTAACCa 
AGCCCTAACC 
CTAGCCCTAA 
CGCGGGTGGC 
GGGGGGCGCC 
GGGGGCGCCG 
ATGGCCACCG 
TCCGCGTTTG 
GGCGAAAACG 
GAGCGGAGGC 
GGGTTAGGCC 
AGGGTTAGGG 
CCCTATGAGG 
GGCCACCGCT 
TCGGGCAGGG 
TCCTCCCCCG 
CCCCGGGCCC 
CCGATGAGGA 
GCHCCCCTC 
CGGGCAGGGG 
CaCCCCCGG 
CCCGGGCCCG 
GCTCCGGCAG 
TTAGCGCCCG 
CGACGCCGAC 
GGGCCTCGGT 
CAGGAAGGTA 



40 
I 

GCGGCGGCGG 
TTCCGCGGGG 
6CCGGCGGGG 
CGACCCGCGG 
GGCGGCCAGC 
AAGAAAGGGC 
6CGTAGGTGC 
CCCCATGGCC 
GGGCTCTGCC 
CTATAGCCCC 
AACCCTAGCC 

ctagccttaa 

CCCTAACCCT 
AACCCTAACC 
CTTGCCCTAA 
CCCTAACAAT 
GCGGGCGGGG 
6CG&GTGGCG 
CGGGTGGCGC 



50 
I 

GCGCAAAGAG 



60 
I 

CCCCCACGG6 



70 
I 

CGCGGGAACC 



TCCGAAGGC6 
AGAAGGGAGC 
GCCAGCGGT6 
GTCGGGGTAG 



GCCACtGGGG 
GGGACTTCCG 
GAAAACGGGG 
CGGGTCGAGC 
TTAGGCCCGG 
ACGGATTCAC 
GCCCGGGCAC 
GAAGCCGGTC 
GAAGTCCCGA 
GCTCCGGCAG 
CGGATTCACC 
CCCGGGCACG 
AAGCC6GTCC 
AAGTCCCGAC 

ctccggcagg 
gaaggtaggg 
gctcctccga 
ttgcacggag 

TCCGGGAGCC 
GGGAGAGGCC 



TCAACAATCA 
CCATAGCACA 
GACCCGAAAC 
CTAACCCTAA 
CCCTAGCCCT 
AACCCTAACC 
CTAACCCTAA 
CCCTAACCCT 
AACCCTAGCC 
TCGGGGGCTC 
CGGGGGAGCC 
GGGCGGGGTA 
CGGGCGGGGT 
GGCGCCGC6G 
CGTATGGCCA 
ACTTCCGC&T 
6GAGGCGAAA 
GTCGAGCGGA 
CCCGGCCCGG 
GCTCCGGCAG 
CGCCCCCTTC 
CGAGGACGGG 
GAAGGCAGGG 
CCGGCCCGGC 
CTCCGGCAGG 
GCCCCCTTCC 



ACGAGGTCCT 
CCCCACCCCC 
GGGCCCCGTT 
C6GGGA&AGG 
TCCTCTCGGG 



TCTTCGGGCC 
GGGGACCAAG 
GGCCTttCCC 
GGGAGGGTGG 
C66CCGCGGA 
GTTGTTCATT 
CCACAACACT 
CTAGCCCTAG 
CCCTAGCCCT 
AACCCTAACC 
CTAACCCTAA 
CCCTAGCCCT 
AACCCTAGCC 
CTAACCCTAA 
CCCCCCCCCA 
CCCCCGCCAC 
G6GG6CTCCC 
AGGGGGCTCC 
GTGGCGCGGG 
CCGGGGGGCG 
TTGGCCACCG 
ACGGGGACTT 
GGCGAAAACG 
CCGGGCCGGA 
GAAGGTAGGG 
CCTCGGAGGG 
CCGGCCCCGG 
GCGAGGCCCT 
CAGGCCGGAG 
AAGGTAGGGA 
CTCGGAGGGG 
CGGCCCCGGG 
CGAGGCCCTC 
CCTCACCCCG 
CGGCCCGGTC 
CTCCTCCCCA 
AGGCCCGGGG 
GCGCACGCGT 



CCGGCGTGCG 
GAGACCAAAC 
AC6TCCGCCG 



6TCCCGGTCC 
GGAAAGCGCC 
CCTCTCCTCC 
TGTCTGTCCG 
CGGGCCCGCG 



90 
I 

GTGACCCTCG 



AGGCCCACAC 
TTTCAGAGTT 
CATTTGGCAC 
CCCTAACCCT 
AACCCTAACC 
CTAGCCCTAA 
CCCTAACCCT 
AACCCTAGCC 
CTAGCCCTAA 
CCCCACCGGG 
CAGGCCGGGC 
AGGCC6GGCT 
GTGTATTAG6 
CGT6TATTA& 
CGGGGTAGGG 
CCGCGGGCGG 
GGGGGCGCCG 
CCGCGTTTGG 
6GS6GACTTC 
GTACCAGGAG 
ACGAGGTCCT 
GGCCGAGGCA 
G6CGAGCGGA 
CCTCTCCCGG 
TACCAGCCGC 
CGAGGTCCTC 
GCCGAGGCAG 



CTCTCCCGGG 
CCAGGAGCGC 
GCCGAGGCAG 
CCCCCCGGGC 
CCGGCCCTCC 
CCCGAGGCGA 



CAGAGGCTCA 
CTCTGGCTTG 
CCCCCAGGGA 
AACCCTAACC 
CTAACCCTAA 
CCCTAACCCT 
AACCCTAACC 
CTAACCCTAA 
CCCTAACCCT 
TCGAGCGGAG 
TGGCCCGGGT 
6GCCCGGGTC 
GTTAGGGTTA 
GGTTAGGGTT 
GGCTCCCGTG 
GGTAGGGGGC 
CGGGTGGCGC 
CCACCGGGGG 
CGCGTCGGCC 
CCTGGGCGAG 
CCTCACCCTG 
GCCGCCTCCG 
GCCAGCCCGG 
GAACGGAGGC 
CCGGGCGAGC 
CTCACCCTGC 
CCGCCTCCGC 
CCAGCCCGGC 
AACGGAGGCG 
AGCCCCAACC 
GGGCCGGGCC 
CCCCGAGCCC 
GGGGGGGCCC 
GAGGGCCGGA 



CCCCTCCCTC 
GCGACGACTT 
CACTCGGGCT 
GAGAGAGAGA 
TTGAGCAACC 
TATGTAAGTT 
CACTTTTTTT 
CTAGCCCTAA 
CCCTAGCCCT 
AGCCCTAACC 
CTAACCCTAA 
CCCTAGCCCT 
AGCCCTAGCC 
GCGAAAACGG 
CGAGCGGAGG 
GAGCGGAGGC 
GGCCCGGGTC 
AGGGTTAGGC 
TATTCGGGTT 
TCCCGT6TAT 
GGGCGGGGTA 
GCGCCGCGGG 
CACCGGGGGG 
CGGAGCCGGC 
CACCGGCAGC 
CCCGACCCGG 
CCCCGGAGCT 
GCAGCCGGGG 



ACCGGCAGCC 
CCGACCCGGG 
CCCGGAGCTC 
CAGCCGGGGG 
CCAACCCCGG 
CTCCTCTCCC 
CCGCGGAGGT 
GCACGGCGCC 
GGCCGGGTCA 



100 
I 

GGCGCCCCCC 
CGACGGGGCT 
T6GCGGAAGA 
GCCCGCACCC 
TAAGGGCC6& 
GAGA GAGA CA 
AGAGGCTCCT 
TTGTACCATC 
1 1 1 1 i ! 1 1 IA 
CCCTAACCCT 
AACCCTAGCC 
CTAGCCCTAA 
CCCTAACCCT 
AGCCCTAACC 
CTAGCCCTAA 
G&ACTTCCGC 
CGAAAACGGG 
GAAAACGGGG 
GAGCGGAGGC 
CCGGGTC6AG 
AGGGTTAGGG 
TaGGGTTaGG 
6GGGGCTCCC 
CGGGGTAGGG 
GGGGGGGGGG 
6GCCTGGCAC 
C6CCTCCGCC 
GGTTCCAGGA 
CTC6G6GCAC 
GCGCGACGTT 
GCCTGGCACT 
GCCTCCGCCC 
GTTCCAGGAG 
TCGGGGCACG 
CGCGACGTTG 
CCCCGGCCCT 
GCGGGCGGAA 
CCCGATGAGG 
GCCATGCTAC 
&CCGTCGAGG 



A typical intergenic spacer region from the ribosomal DNA of 
Xenopus bo real is . 



Partial sequences of spacers from other clones can be found in references (6- 
10). The sequence of the x. laevis 40S coding region, up to the 3' end of 
the 28S sequence, can be assembled from references (7,11,12, and 13). 
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